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[0001] ^ISIWli, i£^SJ&il^{fUfcM&^{§-^3tm^-^^L-Ci|X^Fj(c 

[0002] 027tt, ^3fe03t-«IISltt^iifi^T-^«>*^^IS:*i". El28(i, ftgftS 
[0003] Jlx^iOOtt, 3t2lfll*lO*5J:rWftSfc©3feS(i»20SHilx.5o 3tSlfll»lOtt, 

[0004] M#ffi5fc400te. |gMS401*^3S3S!«402Jc:A^$n5m^l«^(S# 

RFI 

m ^od£r>-^-302-T?g{f u imm%r30i\^xt}irz> o yt^mmom. 
[0005] 3fe^ftS2o-ef4, mt&mmm3oofrbmim£frtcft&mm^oe&ftm^&2ix 
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RP2 



[0006] ^r\mmm2^ibtii^ti^mn l mmmw-^owm^m /2\^ mm- 



##fF*i*l :^Mtn t IbUiW- TNew Photonic Downconversion Technique wit 
h Optical Frequency Shifter for 60-GHz-Band Fiber-Radio Uplink Systems J , 2002 

^n^mmmm^^-xmm^m, ^m^Km^mmmm^. 2002^3 

M7B X C-14-13 

[0007] tt*o*-ti4w^iiflr^^ TO% #«aMyfWtc^j6Lfc^-co*sfs 

[0009] *^Ji^ f d#*S^^ 



[0008] 



WO 2006/001362 PCT/JP2005/011594 



[0010] (Mi<Dmm) 

RF 

[oon] ftsmsrt, mi<Dm-^^v^(D%m^(,^^mm.m r )&w,ti-fz>Mi<v& 

C'2 

C3 



IFl IF2 



f -f =f ±f 

CI C2 RF IFl 



f -f =f ±f 

CI C3 RF 1F2 

[0012] 3feS:<f «»4, migkmmm^b&mztitz&mim^t. ytmmm^tatj^fc 

IFl 1F2 
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cools] mwmKttiK. mi^-^^^m^^mmmm- 
coon] ^awjM-aflH-sjfcflr ^«#E opt _ e ^ *M«-u^««*«3fcflr 



E _ =Acos(2*f. t+ 0 (t)) 



opt-c ci j 



E op t -LO =A L o COs(27cf C2 t+ * 2 (t))+A Lo cos(2 7 rf c3 t+ *(t)) -(2) 

cools] mmmmmx^ xmmm^m&Mt^w&Q * mmm***>xmz 

ftr\t — m/vf 



, . 

o pi -mod 



E oc (l+ma cos2 7cf t) 

opt -mod j j^p 

•Acos(2 7c Mt+T)+ </> (t+T)) .--(3) 

[0016] *sfs ^^w^m^^Mtt^itofcflr^tt)^ niiij^, 

opt -co y ^ 

E *^ ==A « J 0 C0S(2lCf CS t+ 0 2 (t))+A LO COS(27Cf C3 t+ 

+ (l/yXl+ma cos2 7cf t) 
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•Acos(2 7rf (t + 2T)+ <J> (t + 2T)) -(4) 

ci i 

[0017] (4)it^)^3ao^i^J;t) ? ^2xlcD^{i 3t2l«**»b3tSmSH:i^A 
[0018] S3t*d*btU^*ixS2Si©^IB«ft»f ipi , f ^om^df ^mi^te, 2fc£<£> 

E ^Ga [A- A -cos 6 'cos(2 7cf t+ ) 

IF i LO IF1 1 

+A-A • sin 6 ' cos(2 it f t+ </> )] "-(5) 

LO IFJ 2 

(0 =±[4?cf T+* (t + 2T)~* (t)]) 

1 CI 1 2 

( </> = ± [4 7T f T+ (f> (t+2T) - * (t)] ) 

2 CI 1 3 
' IFl IF2 

[0019] #aHt«-T?Wu m2&£X?m3<D^—X^?W^<Dffim~%r(D^.bm&^n 

[0020] 2ft04 , ra«ft»f , f ©**«*&&ifcfctfe&Utfc*^ <S*ja*iS7-f/V'^S: 

1F1 IF2. 



BB 

E ocQ 2 a 2 (A 2 'A 2 cos 2 0+A 2 -A "sin 2 0 ) 

BB i LO LO 



= G"a"-A"-A " •••(6) 

i LO 

[0021] ^-e, ft^m*btoti£MzMte&&ftte*<(2)&.) dssv ^aS3£Uttii5S£:£ 
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[0022] (M2(DmW) 

[0023] ^m^i*. fgl^¥-*^M^^ 

f -f | =f ±f 

CI C2 RF 1F1 

f -f | =f ±f 

CI C3 RF 1F2 

[0024] *Sft*tt, ftft£JfiA^%ffi$^Rffi^ *3SflW»>e,a*S^fc 
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[0026] ^«SM&Ja^iSWi"5«ft^ric3t«*©«*E ts 3tSfS*— ttl*^*3t« 

opi-c 

-^>m#E tt, JErtt^tt^^i^t^i-ctds-CtS. 

opt-LO 

E =Acos(2?cf t+ * (0)+Acos(2jcI t+ * (0) —(7) 

opl-c C2 2 C3 2 

E =A cos(2tcI t+ <J> it)) •••(8) 

opl-LO LO CI 1 

a, a nm^mm, * (o, * o (o, * (t)tt^— ^^h^asi^m^^flr 

LO 12 3 

[0027] 41^SJ*Jl-e^. 3te^tl&d»e>i2HI$^3tefi#((7)*)Sr» «Hft«8^d»b53fef3$ 

opt -mod 

E oc (i+ma cos2 7c f t) 

opt-mod i RF 

• [Acos(2 7c f (t +T) + * (t + T)) 

C2 2 

+Acos(2 7c f (t+T)+ <t> (t+T)) ] •••(9) 

C3 3 

mteftmmm, a(=o, i) tznjmsusmi&ft. mytm^mm-m-m 

i 

opt-co 

E =A cos(27cf t+ <t> (0)+(l/ yXl + ma cos27rf t) 

opl-co LO CI 1 i Rl 7 

• [Acos(2 7tf (t+2T)+* (t + 2T)) 

Co o 
— 

+Acos(2rcf (t + 2T)+ 0 (t + 2T))] -"(10) 

C3 3 

[0029] (10)^<O^3a©^13eo3tflr#tt. 3teS&{S»d^3tS{ff»^fiS5A^$tb^ft 



WO 2006/001362 



8 



PCT/JP2005/011594 



[0030] S3fc»*^ffi^$tt52ttO^ BB^Rftf , f 0*ftft3««JlE tt, 

Izmir Zb&X~%% 0 

E^Ga [A-A • cos 0 • cos(2 n f t+ <b ) 



+A-A Lo -sin0 •cos(27rf t+ ) ] •••(11) 
(* =± C4»cf T+* (t+2T)-* (t)]) 



( <*> , = ± [4 7c f c T+ * a (t + 2T) - 0 ft)] ) 

fc3feft -^((8to ^Mfe'^-fB] to rao^i ^^-n>o^-t--5 0 
[oo3i] 3tism»T?tt, mi. m&&xfm<»i£-x^?YA'<Dmttt*fonmm:WL 

[0032] 2*«>*m*«ftf pi , f ^ <Dm*mte*&mmut*^ fiHli7^ 

E oc G y(A 2 -A m 2 -cos 2 0 +A 2 -A W 0 ) 

ob i LO LO 
r^2 2 A 2 A 2 

-G a -A -A lo ... (12) 

[0033] — -r% 3fea^«*»&m^*nfcflitt^3fcfli^ C7W ^ev ^i«Lfc««* 

*^^t$n^^^fl!m^((9)^oig^^^(^^T^^i^s^^ o 
[0034] (M30^PJ) 

[0035] *g«»tt % »i*fctt»20* w »cte»t5*s«»omSHft»»feJ:tf(S«» 
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&lo£Xfm2(D , igm.%i%i%zt, ^KD-m^^^'Mt %tm2(Dm5s.tfi%im<D 

Irl Ir- 



-5§-E , E 3&S#ib*L5. 

IF! IFJ 

E ^CaA-A -cos 0 -cos(2 7tf t+ 0 ) •••(13) 

IFl i LO IFl 1 

E ^GaA-A -sin 0 -cos(2 7rf t+ <]> ) ■••(14) 

IR2 i LO IP2 2 

[0037] ztD^m^mm ,i (omM.it ^wtfr&fi&3&&ft&£ti. #b*ifc®^ft 

IFl IF2 

BB 

E °cG 2 a 2 (A 2 -A 2 -cos 2 0 +A 2 -A 2 -sin 2 0) 

BB i LO LO 

=G"a -A"-A " "•(15) 

i LO 

[0038] rr-c% mKommxi-i^tmmm^h^m m^mt>£Mtm&&&.yti* -*§-((2) 

^S^^^{=$tLfc3fe{f -^-((7)^:) ^SV ^cfi^Lfc<S^^[Rj^LV 
[0039] c©£5te!B3®36WtcJ:ftrf, ft^ilSl^v SEIMIfifi[#8R£i. *K«St 

^^t-5io(Dg^^2o(Dm^&^^MJr^1#^-e^^3feSff /5 s 

[0040] (m4(Dmm) 

IFl 



1F2 
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o 

[0042] mwmmK&vzK&m&x^ mnxmtesttzx&mmtimK.. m 

[0043] OOJSlc, «4©»Wfcfcfttf, «3^99&m(«U^fll^|g(C««^ 
[0044] (M5<D$£W) 
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[oo46] (m6<Dmw) 
[0048] (m7(omw) 

[0049] m7<Dmw^£h,i-£, yt&mmt£* m^-^^^^tim ^mmmmt 

[0050] mMmmm^ i£{f -t"53fc{f fo^fE (i) ^atS^I-S^^ 

opl-c 

3fe<S" -§-£>«#E (i) fit, -tnW?feO«tpt^i-C.i:dS-e#5 0 

opt-LO 

E (i) =A (i) cos(2 7tf t+ <*> (0) •••(16) 

opt-c C CI 1 

E (0 =A cos(27cf t+*(t))+A cos(2 7cf t+ <f> (t)) •••(17) 

opl-LO LO C2 2 LO C3 3 

C LO 

* (t), <t> (t), * (t)ii#— ^^M^^Otti^tfa %r<Dticm$&&f&ft 

1 2 3 

fci"5 0 (17)5£<Wi20fill^!g2if SVM^ff^Lfc^^^-f^^r^rL^ ^ 
[0051] i»S*j9-ei4, ftaSSfll H^^^f £*tfc:3fc{f * ((16)5*;) «HftjB^»e>53Sft 
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opl-tnod 

E (i) oc (i + m (i) a cos2 tc f t) 

opt-raod j Rp 

-A (i) cos(2 7cf (t+T) + 0 (t+T)) ---(IS) 



o □ 



coo52] agfwett , *2sm»*^a^$ jxfe«ft^3fcflr^ ((17W ^ » SJft ^ 

E op t -co (i) =A LO cos(27rf C2 t+ * 2 (t)) +A Lo cos(2 7 cf c3 t+ 0 3 (t)) 
+(l/y(i))(l+m(i)a cos2 7cf t) 

i RF 

•A (i) cos(2 7cf (t + 2T) + 0 (t + 2T)) •••(19) 

c 1 i 

[0053] (19X^*3ZZOj|liq08J:W2«<0*ft*t4, ft^Sfl^XSfMKit 

[0054] S3fe»^>ffi^$ns2jft©ctJWjajftftf , f <z>m*tft-i§-o«#E (0 

IFI IF2 |p 

EG) oc ( m (i)/ y (i)) . a [ A • a (i) • cos 0 • cos(2 n f t + d ) 

,F i LO C ,Fi V j 

+A -A (i)'sin0 -cos(2 7cf t + <b )] 
= (l/k(i))-a[A -A (i)-cos 0 -cos(2 7cr 1+ d ) 

i LO C IPI 1 

+A «A (O'sin 0 'cos(27cf t+ 0 )] •••(20) 

LO C iF2 2 
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U =±[4tcI T+ <t> (1+2T)— <f> (t)] ) 

1 Cl 1 u 

U =± [4 7cf T+0 (1 + 2T)-* (0)) 

2 Cl 1 3 

1 ^ II -1 IF2 

k(i) = y (i)/m(i) -"(21) 

[0055] 3fei*{f^Ti±, mi, m2&£xfm3<D&-x^?b^<Dmm^-(D^>bmi&mm 

IFl 

1F2 

IFl IF2 

[0057] 2«E©tf rajaftsscf , f <Dmmm^*&mmk$i\-,tdik, m&mm?*^?*: 

IFl IF2 

LTll^t^fftOl^E (i) 2feS;oj;3^-f ii:^-C#5o 

BB 

E (i) oc(i/k(i))V(A 2 A (i) 2 cos 2 0 +A 2 A(i) 2 sin 2 0) 

BB i LO C LO C 



=(l/k(i))VA s Af -(22) 

i LO C 

[0058] ^-e, 3teill{B*d»bW^$tv^R^3fem^((17)^)*ssv>{j:iE^U^<Ba£ 

[0059] (3g80$§BH) 
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cooei] mmmmm^mm-tzftm ^<dwme _ © 3fcSflr«^a^«*«^ 

opt c 

3fefB-§-Offi#E _ (i) fit, ^^^(D^p^^i-^^-et-S 

opl I^O ^■'o 

^-c (0 =A c COs(2 71 f cl t + * , (t)) -(23) 

E op t -Lo G) =A LO (i) Cos(2 * f c , t+ * » (t))+ A , (0(0082^ f t+* (t))-(24) 

c - c3 3 

_ C LO 

r^JNM. 0/t), 0 2 (t), ♦/t)»J|l-^^hA'*«l©ffl*3W-^ottttJt#j* 

^i-5 0 (24)^;o^iaomi^^2«tt, 2v^cE^bfc«ft^si^u 

[oo62] **stt*?r^ *asflr»*e,asflr**tfc*fli * ((23)50 * % mm®m^mm 

opt -mod 

E (i) oc (l+ m (i) a cos2 7rf t) 

opt-mod j R p 

•A c cos(2 Tcf ^t+TH 0 ft+T)) --(25) 



[0063] ftgft^Ti*, *^»^ttJ^^«jft^*^((24)^:)i, M»M 



o n 



E opi-co (0 =A LO 0)cos(2 7c f t+* <t))+ A (i)cos(2 7rf t+0 (t)) 

+(l/ / y(i))(l+m(i)a cos2 7cf t) 

i RF 

•A cos(2 7cf (t + 2T)+* (t+2T)) •••(26) 

^ Cl 1 
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jl£thtztztbm&fttf:<s -h^^iLg^LTV^o (26)5^£{f 

{c, ^g^^^^ff ^tvfc^^^m ((25)5*0 iifisififttcsfa i-5ci:* s prffi 

[0065] S3t«d i 5)tH*$tL5"t»ra^lft8cf ,f om^ff Jf-©«#rE (i) i4, J5cS:<OJ:5 

E (i) oc (mG)/ y (0) • a [A (i)-A -cos0 -cos(2 7cf t+ <i> ) 

IF i LO C IFl 1 

+A (i)-A -sin0 -cos(2 7cf t+ <l> )] 

LO C IF2 2 

= (l/k(i))-a[A (i)-A • cos 0 • cos(2 k f t+ <i> ) 

i LO C IFl 1 

+A (i)-A -sin 0 -cos(2 7rf t+ </> )] —(27) 

LO C IF2 2 

(</> =± [4»cf T+ 0 (t + 2T)- 0 (t)] ) 

1 cl 1 2 

U =± [47cf T+0 (t + 2T)-0 (t)]) 

2 cl 1 3 

12 IFl IF2 

k(i) = 7 (O/mG) -(28) 

[0066] #3£ft»-cw\ sgi, 352*5^^3©^— *^r/K&3tefli tof^R^K 

Ir* 1 

IF2 

IFl 1F2 
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cooes] 2&<D+wm&m m , f w (onfam^r^m^k^it^ fi«ii7^ 

BB 

E bb (D a(1/k ^V(A, (i) 2 A 2 cos 2 0 + A (i) 2 A 2 sin 2 d ) 

» LO C LO C 

=(l/k(i)) 2 a 2 A (i) 2 A 2 -(29) 

i LO C V ' 

[0069] ^T,*^s^^m^$^^fc^I»^3^^((24)^^2v^^cK«Lfc*ft 

[0070] (^9<£>3§^) 

[0071] m9^0J{cj:ntt\^l(Dm-^^h^<D3feff^^(D^S^--m^ 
[0072] fil«UElW^iSfl|-r*3fcft-i-0*#E (i) t, 3tSft«-.m>Sji-5«»^ 



opt-c 



E opt-c (0 = A C (0 COS ( 27tf c , t+ *, (t)) * ' " (30 > 

E o Pl -Lo (i) =A lo (0 cos ( 2 ^f^+ * 2 (t))+A uo (i)(cos2 7cf c3 t+ * a (0) -(31) 
[0073] M^JMTi*. 3fc3l{^ 

opl-mod 
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E (i) cc (l + m (i)a cos2 tc f t) 

opl-mod i HF 

•A (i) cos(2 7cf (t+T)+ <f> (t+T)) --(32) 

C cl 1 

„ i£tz,Tteumm-mmmmmm(D-yt{ikmi^T%mm, a(=o, Dnm^m 

i 

[0074] . 3t^fi^T«fi, -)mm&frbitij-j£titzm&&&yt{m «3 d^:) mMmmm 

opt-co 

E (i) =A (i)cos(2 7cf t+ <f> (t))+A (i)cos(2 7tf t+ <t> (0) 

opl-co l.O c2 2 LO c3 3 

+(1/ 7 (i)) (1 + m(i)a cos2 tc f t) 

i RF 

•A (i) cos(2 7rf (t+2T) + 4> (t + 2T)) ---(SS) 

C cl 1 

mm^^tmm^mxm^t^m^^fjr^mv, v(o >ixh% 0 

[0075] (33)^^Tj20miJ-l*5j:t5m2^^ff -^{3, ^i£{f ^b^ff^-llL^A 

[oo76] ^^tm^h^ti^fh^mwmm , f ©t^fitoifE © ^^^^5 

IFl 1F2 IF 

E (i) oc( m (i)/ 7 (i)). a [A (0-A (i)-cos6 -cos(2Tcf t+ </> ) 

IF i LO C IFl l 

+A (i)-A (i)-sine -cos(2 7cf t+ 4> )] 

LO C 1F2 2 

= (l/k(i))-a[A (i)-A (i)-cos 0 -cos(2 7cf t+ d> ) 

i LO C IFl l 

+A (i)-A (i)-sin0 -cos(2 7cf t+ <t> )] •••(34) 

LO C IF2 2 

( 4> = ± [4 tc f T+ <f> (t + 2T)- * (t)] ) 

1 cl l 2 

((/> =± [4tc£ T+ 0 (t + 2T)- * (t)] ) 

2 cl 1 3 

12 IFl IF2 
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k(i) = y ($)/ m(i) •••(35) 

[0077] jfci£<t^T1i, mi, %2&£Tfm3<Dm-^?Wls<DME%-<Dmfc&&Wt7£L 

IF1 ' I 

[oo78] £^ 3t3&m »®m^jw#*4m«-c, #ii«ji^fca6ft-rs*fs*<D* 

IFl IF2 

[0079] 2»0*BHflft»f ipi , ot«ff **rfi»41«*Ufc«K:, ^iti^/i^ 

BB 

E bb (0 ^(l/^VCAjO^OWfl +A Lo (i) 2 A c (i) 2 sin 2 6 ) 
= (l/ / k(i)) 2 a 2 A Lo (i) 2 A c (i) 2 -..(36) 
[0080] ^K^^JS^fM JttEV MCE^Ufc 

[0081] (micHDmm) 

[0082] »ioo«w ^tuar, yt&m mt. m2<Dm~x^?wu<Dytm^kn3<Dm-* 
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[oo83] mmmmm^mmir^jtiE^m^E o t. -^im^mtiir^u^^ 

opt-c 

%\m ^r(DmWE (i) 14, J&h^ft&Oj^f^l-Cfcas-etSo 

opl-LO 

E (i) =A (i)cos(2 7cr t+ </> (0) +A (i)cos(2 7cf t+ <*> (0) -"(37) 

opt-c C C2 2 C C3 3 

E (i) =A cos(2jcf t+*(0) —(38) 

opl-LO LO CI 1 

t&JWBK. 4> (t), <f> (0, * (Ofl^L— ^^h/V3fe^^tU^3feff-^^+l$i^^ 

12 3 

[0084] *S6fll«56^26f3$iXfcfflft^*«^- ((37)^0 ^Sjg* 

opt-mod 

E (i) «= (l+m(i) a cos2 tc f t) 

opt-mod i RF 

• [A (i)cos(2 tc f (t+T)+ <f> (t+T)) 

C C2 2 

+ A (i)cos(2 tc f (t+T)+ 4> (t+T)) ] —(39) 

C C3 3 

[0085] ftgff «"Ctt, 3feSlfS**»e>m>3$^3tfS^ ((38)5£) M3&SJfcFj^i£{f 
if ^m#E tt, 2fc^;<?DJ:9t-^i _ ^j6 s "C#5o 

opt-co 

E (i) =A cos(2tcI t+<£ (0) 

opt-co LO CI 1 

+(l/y (i))(l+ma cos2 7tf t) 

i RF 

• [A (i)cos(2 tc f (t + 2T) + * (t + 2T)) 

C C2 2 

+ A (i)cos(2 tc f (t + 2T) + * (t + 2T)) ] — (40) 

C C3 3 
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[0087] S3t«*>e>ffl*$tLS2&0 + raj5|»ftf (Fi , ©S^f©tjilE (i) tt, 
E G) (m(i)/ y (i)) • a [A (i) • A • cos 0 • cos(2 tc f t + <b ) 

IF I C LO | F1 "*Y 

+A c (i)«A -sin e •cos(2 7rf t+ ) ] •••(41) 



( <* i = ± [4 n f c T+ * a (t + 2T) - * ft)] ) 
(*, = ±[4wf T+* (t + 2T)-* (t)]) 

C3 3 I 

*^^&i^3fcm^cD^(37)^ 

k(i) = y (i)/m(i) —(42) 

IF! ' 1F2 

[0089] £bt^ %S&fll»>UAIHfli3K^8^ #3te«H»*«tJ:3lflr««jft-frfife 

[0090] 2tt(&*mj3»sfcf Fi , f n <om*<**t*mmmk\*it*^ wmm?^** 
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E (i) oc(i/k(i)) 2 a 2 (A (i) 2 -A 2 -cos 2 0 +A (i) 2 -A 2 -sin 2 0 ) 

BB i C LO C LO 

=(l/k(i)) 2 a 2 A (ifA 2 "-(43) 

i C LO 

[0091] w~t\ ?cmmmfrbiuj]£fttzmfc&&X;m%- (w^fr^^m&Ltiu®. 

Fj^^^lt ^tLfc^^pff -§-((39)^:) <Dm&J7fa^mfcx~frz>z.tfrftfaZ> 0 ft 

[0092] 

[0093] mio<D^m^xrat, #2Ht»r±» ^(Dm—x^wwytm^rkms&m—x 
[0094] «i<saEi6«^iiiflr't-s«S'6-rit3teft^75«if-E (D ^m^m-Jj-rz 

opt-c 

opl-LO 

E (i) =A cos(2;cf t+* (t))+A cos(2 7cf t+ <f> (t)) -"(44) 

opt-c C C2 2 C C3 3 

E (i) =A (i)cos(2 7cf t+ 4> (0) -"(45) 

opl-LO LO CI l 

1 2 3 

[0095] «|j»SM&jS-ej±, 3fe-3£« «a»e>i£fll ZtitcM&'&Ji&ytm W ((44)e&) £ % 

opt-mod 

E (i) cc (i + m (i) a cos2 7if t) 

opt-mod i RF 

•[A cos(2 7cf (t+T)+0 (t+T)) 

C C2 2 
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+A cos(2 7cf (t+T) + 4> (t+T))] "-(46) 

C C3 3 

[0096] ftgffrsrc^ *3Sft«*^m^$nfc««^*«# ((44)^:) t, mmmmm 
^hmm^titcyt^mm^r ((46)^)t^^vtc.m^, g^T-sm^&i-s 



o CI 



opt-co 



E (i) =A (i)cos(2*:f t+<f>(0) 

opt-co LO CI I 



+ (1/ Y (0X1 + ma cos2 reft) 

i RF 

• [A c cos(2 7c f (t + 2T) + 0 + 2T)) 
+ A cos(2 7z f (t + 2T) + * (t + 2T)) ] • • -(47) 

C C3 3 

[0097] (47>s:o*2io»i^<o3tefi-i-tt, #i^«a^3fe£f**fciB:s;uten 

MHiJMd^smr £*ifc^PIfl -!§- ((46)5£) SrHMPmSftf Wfg<i:&5 



[0098] g3fe«*»e>W^*tl^2»E©rtiBB«R»f ipi , f ^ <0*«flr f©t*E (0 tt\ 
E (i) oc(m(0/y(0)'a [A -A (i)-cos0 -cos(2 7cf t+ <f> ) 

if i C LO ? 



1F1 1 



+A -A (i)-sin 0 -cos(2 7i:f t+</>)] •••(48) 

C LO 1F2 2 

(* =±[47cf T+0 (t + 2T)-0 (t)]) 

1 C2 2 i 

( = ± [4 jc f T+ * (t + 2T) - 0 (t)] ) 

£ C3 3 i 

IF 1 II"*2 
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k(i) = y (i)/m(i) -(49) 

[0099] 3tea£Wett, mi, 352*5J:t53B3©fli— ^^h^©3tefS ^•O^'L^K^k 

IFl IF2 

IFl IF2 

[0101] 2&tf>*IBJjgi&Bcf , f ^^ifclMftftUtfci;:. <£4ft»iS7-fy^S: 

IFl IF2 

BB 

E (i) rc(l/k(i))V(A 2 -A (i) 2 -cos 2 0 +A 2 -A (i) 2 -sin 2 0) 

BB i C LO C LO 

= (l/k(i)) 2 a 2 A 2 A (i) 2 --(50) 

i C LO 

[0102] cct\ ftmm&frbmm£titz.m&&&ytm j %- autt) &m^z&&uzfcfe 
[0103] (mi2<D%m) 

[0104] mi2<D&miz£tu*. ytmm s§«u ^20^— ^^h/^^^m -§-^3<d^.— ^ 
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[0105] ^«*»^3|«^5«ft^3feft ^^#E (i) t. yt^m^mtj^ 

opt-c *" 

E opt -c (i) ^c^^Tcf t+* (t))+A (i)cos(2 7cf t+0 (t)) -(51) 

" C C3 3 

E o Pl - LO (i) =A LO (i) cos(2 71 f cl t+ * , (t)) -(52) 

opt-mod 

E (0 oc (i + m (i) a cos 2 7c f t) 

opl-mod i 

• [A (i) cos(2 7c f (t +T) + 0 (t + T)) 

C c2 o 

+A (i) cos(2 7c f (t+T)+ 0 (t+T))] —(53) 

coio7] *mm^tbmx£ntcftm^((52m t, mmmmm^hmm 

opt-co — ^ w <^o 

E (i) =A (i)cos(2 7rf t+ 0 (t)) 

opt-co LO Cl 1 

+ (l/y(i))(l + ma cos2 % f t) 

i RF 

• [A c (0 cos(2 7c f ^ (t + 2T) + 0 (t + 2T)) 

+A (i) cos(2 7i f (t+2T) + 0 (t+ 2T)) ] • • -(54) 

C3 3 

[0108] (64Ww>*3a©»l«03tfll *tt, 3fcaMi«*»6>*M*fcii«A>!7*n*:fc«) 



WO 2006/001362 



25 



PCT/JP2005/0 11594 



[0109] s^tSi^tti^jSJxa^iBijaKttf . f ©«ftfs#-©«*E (0 ^©±5 

IFl IF2 IF 

E (i) oc( m (i)/y (i))-a[A (i)- A (i)-cos 0 -cos(2 ti f t+ </> ) 

IK i l-O C IFl 1 

+A (i)-A (i)-sin 0 -cos(2 7cf t+</>)] 

LO C 11^2 2 

= (l/k(i))a[A (i)-A (i)-cos0 -cos(2 7i:f t+ c/> ) 

i LO C ll'l 1 

+A (i)-A (i)-sin0 •cos(2 7rf t+ 0 )] •••(55) 

LO C IF2 2 

( 4 = ± [4 7i f T+ <*> (t+2T)- * (t)] ) 

1 c2 2 1 

( </> = ± [4 7c f T+ 4> (t+2T)- <f> (t)] ) 

2 c3 3 1 

12 IFl IF2 

m%kmmmfrt>mm ^tit^mmim ((53)^:) (Dm&ufat. ytmm m^hmm £ 

tifzim i£ %\t ^(D ? % (5 1 )^(D m 1 ^xm £ fts ytim ft fa t <d W\<d& 

k(i) = y (i)/m(i) -"(56) 

[0110] 3fc^f §Tete, ^lvM2ioJ:lfB3(D^.— 

IFl I 



F2 

[0111] %mm^<DmMnwtw&%sx\ &mMMi&miz:mit -t^m^^ 

IFl IF2 

com ^-&i£%mmx$z>^btfftfrz>o 
[0112] 2&(D^mm$im ,f <Dm%\t %-*&mmk%L\^tz.mz., 

IFl IF2 

BB 

E (i) °c(iXk(i))V(A (i) 2 A (i) 2 cos 2 0 +A (if A (i) 2 sin 2 0 ) 

BB i LO C LO C 

= (l/k(i))VA (OA (i) 2 -<57) 

i LO C 
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[0114] (Ml3^^) 

I* 1 IF2 

[0115] B7~mi2O^0J(C*5V^^^btB^$tL52to^^M^f , f (75 

IFl ' IF2 

^-0®#E (p (i) (20)^, (27)^, (34)5^ (41)5£. (48)5£, {SS&Ztttvetl 

IF 

P/0 oc(l/k(i)) 2 a 2 A Lo 2 A c (i) 2 .-(58) 

P (i) ~(l/k(i)) 2 a. 2 A (i) 2 A 2 -.(59) 

P (0 «(i/ k (0) 2 a 2 A G) 2 A(i) 2 .-(60) 

i LO C 

P (0 oc(i/ k (i)) 2 a 2 A (i) 2 A 2 .-(61) 

IF i C LO V LJ 

P F (0 -(l/k(i)) 2 a 2 A c 2 A Lo (i) 2 .-(62) 
P (0 <*(l/k(i)) 2 a 2 A (i) 2 A (i) 2 .-(63) 

i C LO 

[0116] tot, ^tt^tUA (0/k® , A (i) /k(i) % A (i)A (i)/k(i) #-j£»Ofc5 ±5 

^ LO LO C 

IFl 1F2 

[0117] (mi4<Dmw) 
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cons] wi^.tfjB8o*9!©j:5^, mi(D&—x^?hA'<Dfcmttftm'X&&<Dmitk 

#£(59)5£K*tt£LT#;<£> ±5 t-^ei-5o 

A (i) A /k(i) ^A —(64) 

LO C Ih 

[0119] £fc, V^f&ZNbU 3t^Pflt-^*IMS»CkG) ©ftlfcilt&k <tfS^« 0 

max 

l^i^N, k(0^k --(65) 

max 

A (i)A /k ^A ---(66) 

LO C max th 

[0121] ioT, 3ti^»36»b^T©3feSft»lc«j(&^-53tf9-9-3fift«>»tt-P 

all 

P ^ 2R{A 0)} 2 [i=l~N] 

all LO 

= (RA 2 /A 2 )-k 2 N •••(67) 

Lh c max 

ZZX\ Rfeitmfemx~&z>o 

[0122] — *,*»WfcfeV^.^W3tSft*t^il&i-<B3tefS*!4i*0«W-P 'tt 



all 



P 1 ^ ER{A (i)} 1 [i = l~N] 

all LO 

= (RA VA 2 )-S{k(i)} 2 [i=l~N] -(68) 

lh c 

[0123] Z^"C\ (65)^0, WS>J&».C 

2 {k(i)} 2 [i=l~N]^k 2 N •••(69) 

max 

P '^P •••(70) 

all aU 
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[0124] -r*t>ib. mi^me^miztt^x^b^tm^rnxm 



all all 



= (k - z N)/(E{k(i)} 2 [i=l~N])^l •••(71) 

max 

[0125] Afr^sbmsr^-tibfetc, ❖JSjiiayfis-^sfssy^tc^jtsaEwi^flr^- 

{k(i)} 2 =ik 2 

o 

(k 2 =Nk 2 ) ...(70) 

max 0 V • **✓ 

[0126] (72)5£i3\ 0iJ*Lkf, Nfi©^S%^ttlR^JSii^^|fl|j|-^jB$tl/X*5*) % 

-tvSr(71)^:(C^Tfife5^, 

a = (k 2 N)/(S{k(i)} 2 [i = l-N]) 

max 

= (Nk 2 -N)/(2ik 2 [i=l~N]) 

0 0 

= (N 2 )/ (N (N+ 1) /2) = 2/ (1 + (l/N) ) < 2 -(73) 
[0127] N<7>«»0CtT»l~|R6O»Mtc*rt-53pJ#H:^tL, ^<Dm$3 

[0129] M7<Dmw. M9(Dmm, mo~mi<D&m\z.*3\,^x. mmmmm^mm 

[0130] (31150^) 

^15<D^PJJi^7~Jj|l2cD^03^^^^ 
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11*1 n-'j 

[0131] #J&tf&8tf>3&'}F|£>«l:5'£> miO¥-^^b^03tff %%ftt&LXm%t<D$$M 

SNR=(S 2 -P (O'P •a/k(0 2 )/(2cSP (i)R B + 2kTFB) 

LO c i LO L 

= {(S 2 -P (i))/(N P (i)+N )}P(i) 

LO shol LO thermal s 

= G(P (O)-P(i) •••(74) 

LO s 

(P(i)=P -a/kG) 2 , N =2eSR B, N = 2kTFB) 

s c i shot L thermal 

s L 

:L, goo fe&L&x-mzthzmwar&Zo 



G(x)=S 2 x/(N x+N ) •••(75) 

shot thermal 

[0132] #y>*l£*3l^-C\ ^***^o^fm^a0^ n °DKT^ti-5fci?)O^# 

G(P (i))£SNR /P(i) -"(76) 

LO th s 

SNR \-zmmiw-%-ttmi£ttz&irh<Db-t-Z)a 

th 

[0133] t&i"~m6<D&miz.*s^x * ftmmmfrbzti^ti<oft&is&fcfrm-rzytm%r 

[0134] *fc:fc£ft»*£Stt5y:^(k® =k )©§gW3tflr#3&SS:P . irTS^ 3fc 

max s-min 



aU 



P =2G"'(SNR/P )[i=l~N] 

all th s-min 

= G"'(SNR /P )-N "-(77) 

th s-min 
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[0135] **WK*JV^ ^T®3tSm«tC^|&i-S3fem^ftO«»W-P ' tt 

all 

P ' =SG _1 (SNR /P G))[i=l~N] -(78) 



all th' s 

X-$-X.hth%> 0 
ZZ.X\ 



dG(x) /dx= (d/dx) (S 2 x/(N x+N )) 

shot thermal 

=S 2 N /(N x+N ) 2 >0 ••-(79) 

thermal shot thermal 

*^ G (P LO (i) } { * p LO (i) ^^M-^SWtftlT?*^©"^ 2fc^fife9 

s th s-min 



JLLO, 



G"(SNR /P (i) ) ^G _1 (SNR /P ) -(SO) 

in s 



V* P .. -(81) 

[oi36] m7<d&w % &9<D&m. mo~m2<D&mizis^x. mmmmm^mm 

[0137] (^16<D^5g) 

C2 

C3 

J:^3co:^-^^h/KD^m^^^jl&'^cf f f « % M3»{S^-<7>jgiKScf 

CI, C2, C3 r 

F IF! IF2 
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f -f I =f ±f 

Cl C2 RF IFl 



r -r i =r ±r 

Cl C3 RF H**J 

[oi39] -i^s^ 

IFl IF 

[0140] (%il7<DmW) 

RF 

[0141] fti£{f3£te. mi^^-^^K/KD3fe{f -^-(^^M^f^) £:^{f ^ffiTJb 

C2 



C3 



Cl, C2, C3 

RF IFl 1F2 

f -f | =f ±f 
Cl C2 RF IFl 

f -f | =f ±f 

Cl C3 RF IF2 

IFl 1F2 

[0143] (3ll803§l^) 

mi80^P^tt, 1*16, ^17(D^PJ!^*5V^T. 3tgff^(i, ^KiH^ciCf , f 

IFl 1F2 

IFl 1F2 
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[0144] (&19<£>3§93) 



IF I IF2 

IFl IF2 




cons] *&m<ofc-mmM&mmi>'XTJ*t3i. mmmmmxmmmmcxm^titz 



[0147] [0l]^0J!^-M^®li^iiff^xA(Z)^io^»^^i-|lIo 

[H3]3feiS{§§ll 20(A) omi^«^!l^-ri21o 

[H4]3tsfli»i 20(A) (Dm2(DmM'i^-rm 0 

CH5]3feSft»l 20(A) OB30«^J^i-Hlo 
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mTimi^Mmmisxxf-yt^m si 20(A) v>f52, momf&Mfc&tfzfrm^- 
m nm&is&i 20(B) (D^i<Dm0.m^-f-M o 

[Ell 2] 120(B) <D3R20»figffiIS:^i-BIo 
[EI 1 3] 3tSfiS 120(B) 0^30«^J^-TI^o 

[H114]m2tD^ii£M*5j;^ , (:gff§sl 20(B) O^lOMWlCfcltS^f ^>J^ 

[Hll6]M2O^iiE^*5J;D ? 3tS:ifSi20(B) ^^S^^^jott^^ft^^ 

[IH24]^^ - B^ife^iiff i/*T^<Dm9<Dm}&]&WiZ^'i~ El G 

m25y^mj^(oyt-wM^^miB^^^<Dmi0(DmmMW^^'tM o 

m27y^M<Dpt-m^m^mm^^<Dm)^m^Tm 0 
im28m^^m)^m^-rm 0 

m29y^(Dyt-mm&^mm^TMz^n^m^<Dm^^^h/^(D~m 
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cons] (mi(D'Mmnm) 



[0149] UltC^T, Ifc^lOOte, 3fei*m^llO(Al)*5j;^3fe^ff^l20(A) *m*-Z> 0 
3tj^fS^110(Al){i N ^tb^etL^.— ^^h/K7)3feff-^-(cfi^jl^^:f ,f f )i a 

Cl ' C2' C3 

, lb, lc^rm/ji-5^i— ^^h/^Mlll, 112, 113i, ^— ^^h/K^)3fe{f 

^Lfc^^^3feffi^-id^m^-r5^^^^ii4^iix.s 0 ^-^^i>/i. 

[0150] -2t\ ^£^400^ ^S^401d^^P^402{CA^$tb-5m^^Mf 

W*4xfc«HWt*lfarT>^-302-e$fllU *SC»l»301»CA^i-«„ ftgflM 
301(2, gfll Ufc«l«fl|-§-e3taifl| Si 10(Al)*»fe26ft **Lfc3fcft #laS:3te»* 

^^3fc^Wf5#lgt:3te^K202^LTi|X^100O3tSfBSl 20(A) 
[0151] 3fe^f «1 20(A) J* % ^SHU^300O3fe^f »301j&*,j£ft &h,fc3fe3E»» ° 



lgi.liX^100rtO^ff^ii0(Al)^^^^ii4d^ffi^^fc^ 
^^f^-ldtrA^JU, MaC*400d^^S%Jl300^bT^^$^c^ 
ft =f * le iZMfc-fZmm 7*— * lk^S ^-f-5#|^fe5 0 

[0152] H2tt. «i6^^aii4<D#^«r^i- 0 B»c*5V^ *-*^b/w>ftfl| 

lb, lctt, «ftW«E»1141, H42"eSV>^^f6]^ji:^-t-5 e tp{cii|^tT /% 

tB^P!l£§§ll43, ll44•C2v^(03fc3ft*3SS^pL</J;SJ:5tcW^jE$i^, {Rftlfe&3! 



^- Eg. 



WO 2006/00 1 362 PCT/JP2005/0 1 1 594 

35 

g903t^ft'Sl450^t?«fi!6UTt>J;V\ 
[0153] IH3(i, 3t-SfSSl20(A) 0|gl©fllricWS:^-f . 06ft, SBlG>3lU&l21B*3«fctf 

o 

[0154] El3^jo^T, 3teSflTSl20(Al)f4, 3fc£-fe«121, jg3t§ffl22, IIM&$:£ffl23 
^300^^^ft^tLfc3t-^Pff^lgi:, 3ti£<f ^110(Al)d^ttS^I^tufcliM^fig 

[0155] 3taHBSllO(Al)-ett:, ^^h/KD^fa-^la, lb, lcOt-Wltt 

f f f tt, *S«tfB*lf<0JSS#f x ^O^W^Rftf , f fcatUC, 

CI. C2, C3 RF IFl IF2 

| f -f | =f ±f 
CI C2 RF IFl 

| f -f | =f ±f 
CI C3 RF IF2 

IFl IF2 

tt«iil23-C-*i:«)"r««E$n, ^©^&{f-^lj^^iS^^^124tCili-^^ 
[0156] ^^{f^llO(Al)/!)^l±S^$n5M^^^S^ld^.Sv^^ii:^Lfc^ 

[o 1 57] H4f4, 3tSiS«i2(KA) <Dm2(om^m^ir 0 H7tt, SfKa^ateJ^HBSsiO 5 

Ttsif^ii 20(A) o^2(o«^jt3*3tj-s#fs f§r<om]&&*< r <?h/w— m^ir 
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[0158] B4fc*5VvC, 3feS:fs^l20(A2)}i, 3fe^feS&121, S3fe^l22 N 74**125^ H 
5C&1&S123-1, 123-2:fc,fctf^#gi26fcJ;!>*j£$jlx5 0 5fc£*ftSl21tt, *te 



^S«300^bi£{f£;ft^c^pm^lg<^ 3tj^SllO(Al)d»6m^l$nfc 
afe^ftm-^ld&Sr^&U ^zSfcU^ff ^lh((4)^) tt$3feSl22-e*atflr-3-£ 

it* I IF2 

[0159] ^/u^i25it^mm^m , f ©mftflr-§-ii((s^os:A^u +ra«»«cf 

IFl IF2 jp 

©*ftfli ^-n ((i3)sd ^±rf *ra«»»f ©*ftft ((i4)^) (c^gt-rso 

1 1F2 2 

#*»flt*li i ,li 2 tt«a4feK«123-l, 123-2^^^^$^, -£*vetWD 

■%mmm26x-ti\w-'tz>z.b\z&K) . mn-r—*ik ((15)50 s^^as-e 



[0160] --T\^^{S^110(Al)^^m^$^{i&'^3fcm^ld^S^|Cii:^Lf: 



[0161] H5tt % ftgff 3§120(A) <75^3©«^^f o 07*3,fcU<EI8tt, HoHfeji 
#,*5J:TO^ff^ 120(A) <75^30«^Jt31*3ftS#^-§-©jgfegc^^h^*3«t 

[0162] H5KI*JV>T, 3tegflM&120(A3)W\ 3frfrR»121. S3fe»122, 7^*125. % 
*tfe»*123-l. 123-2feitm*BPIS*nl!LSl27(c:J:«9flffife$nS. *^»»12 
^ S3fe^l22, 7 4 125\Z.£Q ^ ^WlMfom li ((13» fciVt 

n^afejfcf^o^fli ^-ii 2 ((i4)5£) ^m^^tb, ^^m^t&&sii23-i, 123 

[0163] Hl8(C^i-j;5t^ ^«201, 202<£>#$CK:«fct), jllOl^tt 

as # m % 1 j i tm 2<d m$s.& ks© tu /jf 1 1 j o t<D m i-^iat^to: 

1 2 



WO 2(106/001362 



37 



PCT/JP2OO5/0M594 



^-*lk£?#5„ 

[0164] m2<D&mm&) 

Jfc^flrm. (R^lOOtcio(7?tljtai3Si6^1300dSfiM**ti» ^M : $IS:M300 

[0165] HIUl^T, IfcSgFjlOOte, 3tea^SllO(Bl)*3j:tJ { 3fc5£ft*l 20(B) £Hl;£5o 
jt^SlKKBDH^-tn^Jx^— *^M'<03tfI^(4 , 'WSISIfcf ,1,1 )2a 

C I C2 C3 

, 2b, 2c?rtU^ii-^¥— ^^W^Mlll, 112, 113£\ i£— ^^M^ftft-^ 
lb, icSrA^U Sv^fiSjft*l^* s E^Ld»o^bv^3S^ti:/i5J:9»J:ii:SSfite 

^ff^2d{i,3)t^^iK{f^tbT3fee^K201^LTMmMJw300^{f$ 
[0166] — £\ MIM^ Oft, 5£SS401*»feSWSi402^A*$tb5«i!CllR5llife(t-^ 



xi-403d^*dHM^300— i£{f "f-5. MSJM300&, S^H-r— ^2e"C^ 



M£;frfc^itfi^2f£T>^302T^{f U 3t^SSISS301^A^-f-5. 3fc^3BS§ 
301tt, gflrLfc*&»m -§-T-5t^{f «1 10(Bl)*»bSlfS^fc«»^3tefar-S-2d 
&3te&£3£BIU ^^^^^{f-^2g^^i^S§202^LTi|Z^jl)lOOco3 , 6S:{f 
Si 20(B) — i£{f-r3o 

[0167] 3tsmsi 20(B) mi&mmm3oo<Dftmm&3oifrbmm zntcyt^mm & 

2gt. »R^jl00rtO^^{s^ll0(Al)(D^— Ps^h/^Mlll^hiHtf^tltl 



[0168] miofi, «iS[^^aii4<o#fi£^s:^-t-. eh^wc, m—^tw^ytm 

-5§-2b, 2cte, {S&IWSIS1141, ii42T?SV^<BS[*"I^* s iil2aS"t'SJ:5lJ:fflScFix 

» tH2jPffiES§1143, 1144T?2V^3t^** s ^U<*5«t5^WS$^'(BSifiy*Si 

r<DMi±- flTefctK 0yjttf *-^M-3fcMll2, H3^{s$tpssii4i, l 



RF 



CI 



o 
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M<D-yt^m45(D^xm^LX^ 

[0169] mim, 3^-ff^l20(B) Ofl©WJ^t 0 014ii, M2(7)«^feJ: 
U^gft 3§ 1 20(B) (DM 1 ^^Jc0»J(C jo^^-ff -^-Ojl ^^^^h/K7)— 

s o ... - 

[0170] EllllC:fcV^ 3fcSff^l20(Bl)te, **»*121, g3fc§§122, S^^§§12 
3te£Zf®;i&MT&7^?(LI>F) 124iz£mi££tlZ> 0 3fe^^l2l(i, mMMM 

m3oofrhmm£titz.ytmmm%-2gt, ytmm m io(Bi)^^m^$^5t{f ^-2a 

^^^L^&'Lfc3feff^2h((10TO^3^122T»m^fs^-^^$tL5o 
[0171] rrTf, 3taH§*110(Bl)T?f4 % ¥-^^h/K7)3fem^-2a, 2b, 2cO«4 J ^JS|jR| 

IFI IF2 

f -f I =f ±f 

CI C2 RF IFI 



f -f =f ±f 

CI C3 RF IF2 



£ m' f 1P2 <D **ft*2i((llWS:»Sri3&s-C#5. Sfcic, 3te5^«110(Bl)i»P> 

[0172] - ytmm m io(Bi)^mm^^ytmmms^(mm^^m-^2d) &k 

, — soffit 

[0173] Hl2tt, £$ffi*120CB) ©jR2(^>«^«^-. BlStt, $g2<DMMmm&£ 
[0174] Bl2HU3WT\ 3feSfS»120CB2)f±, *^tt»121, S3t»122, 7-fA^125, 
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«5rtfcftSl23-l, 123-2*3«tU ? *[lJPSl26tc:«tt)#fiK$tb^o 3t-&Se»121tt. 

»|j|Mift«3003&»bi^S$*tfe3t3EIIMS-^2gi:, 3t^fSSil(KBl)d»e>ttJ^i$^ 
3fcfB S-2a£££*ifcU ^L/Otff ^2h((10)5£) l«3fc»122-C«$S<i^^|glft 

^^ra^icf , I 0««fi€-2i((ll)^:)4:#5wWS-e#5. 

IFl IF2 

[0175] 7-^*12514, 't'lHljaafcStf ,f O«»fll#2i((ll)S0«:A^7L, ^RHU^ic 

IFl 1F2 

f (Dmrdt -§-2i ((i3)^o te^wmmtiim o«*«^-2i ((14)^0 mautr* 

IFl 1 IP2 - 

o #m^{I^-2i ,2i l4ffiaUfc««123-l, 123-2T^n^^^$tt, -ttl^tbO 

1 2 

[oi76] 3ti^B «no(Bi)a*W£ffi $tL^>3t«s^ff («ft-a-ric3tffir ^-2d) iSS 

[0177] 11113(4. 3fcSfll 3&120(B) O^3O«Jifc0!l«r^1-o l2l5:}3«fctflg|16W:. fg20H 
lto&l»*5«fclWfeSflM&120(B) OSg3<D«^JlC*3tt5#f&^-OjS»[|^^^^ 

[0178] EH3^*5V^T. 3t£{f 3&120(B3)1±, ^«t*121, g}fc§§122, 7>r/W125, 

121, S3tlll22, 7^/^125^419. 't'SljaftSfef ©m^LAWi ((13)s£) *54 

IFl 1 

WHaJlftgtf ol^fl #-2i ((14)*) mmttin* -t*b^ixlB»tfe«t»i23-i. 

IF2 2 

123-2 W;t^fttfcft$;h/5«J*rau 3fegfS«120(B2)i:lR]«-C*>5o 
[0179] 2W*Jj£-ett, El 16(^1-45^, 3fcfc)£Sg201, 202O^mi-4 t 9. Hl©®^^ 

1 2 

f^i^Ltv^ 0 w©^, ifcffiWfiEira3fisi27-em^«#2j , 23 offiffis^a 

/ 1 

(f7 f -^2k^#5„ 
[0180] (3£3tf>HJ£7&1©) 
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W1rZ> 0 

[0181] g|fc*5V^ JR*«100tt % 3tei^*110(A2)*«fcrjqft»©*^ft*l20CA)-l 
~120(A)-3 £#rx.3„ 3fei£{f^llO(A2)«\ h/W>%& -5§- ( 

'C?M«Jfcf a , f c2> Ola, lb, lc&mtJl-zm-X^WUftMlll, 112, 113i 
x m-X^fh/Wftm^lb, lc^A^U Sl^iBfefrfaiW^La^^l,^ 

Fj300-l~300-3^i^fH$ix N #M^SJteJ^300(D^p|^301 iZXjj-tZ 0 
[0182] «T|mS«300-l~300-3(i % ^^-^T&WSfrfc^fc-fr&TVT 1 

i-302-egfgU ^^P^301{-A^f^» o *aSW*301tt % S«Lfc«HRflr#T? 
3fe^f^llO(A2)^^^fW$^c^{f *jrla&ft&mmmU ^T^Pfl^lgl 
~lg3^r3fe^SS202^L-Ci|X^100^#5feSff^l20(A)-l ~120(A)-3 

[0183] 3fe^ff *120(AM ~120(A)-3 tt, «Htt*JS300©3fc2fefll«301-l~301-3 
*^SHS$*L^5fc^ai|fS^-lgl~lg3i:, JR^lOOrtO^j^ 2sllO(A2)<Z>3fc# 

Ikl~lk3«rlf&1-S#^^ifc3. 
[0184] #^i£^tB<*>#a(:tt. HlK^t1BlO|lifi^(B®«^^*5V>T, 3fe)£{f#£il0 

(A2)^3te{f^la£;9-|l£i-;5}fc^ 

^■ttSH6Srit^ ^^^^^SJfi>^300-i~300-3^^#:<D3fe^:fi-^i20(A)-i 

~i2o(A)-3 <Dfflmz&mi,ttbz*>iabz>o lm.vMmmmmzootyt&im £§120 
(a) <Dm&, mzyt&m si2o(A) o#rfcfcj;v^«a£ja»3oo*»e>ijiflr$tu*:3t 
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[0185] m4<D'MMBm) 

i^SJ&^300{;i^ft^;frB^ 

[0186] ISd^T, JR^lOOfi, 3t^t^llO(B2)*5j:t^m^^S{S^120(B)-l 
~120(B)-3 3Hl;i5 0 3ti36«SllO(B2)tt, ttL^-^h/W^ftf 
^JSJfeicf , f , f )2a, 2b, 2cS:tU*i _ 5¥— ^^h^3fe«lll. 112, 113t 

Cl C2 C3 

42:. ^^h^03fe{f-^-2a^^[{^^-r5^^Sll5i:, «5St^5feft 

l~300-3—^f$tL, #ilHS^3000^;^p^301l-A^7i-5o 
[0187] — ^\ fEj^SJfe^30O-l~3O0-3tt, SHi^— ^"e3EW$tt*l*ll*fS ^T^T" 

}fei£{f^llO(B2);6>fbi£{f£;ft^^ 

fB-^2gl~2g3%3t<H^1^202^LTl|Jl^^lOO^>#3feS:ft^l20(B)-l ~120 

(b)-3 — mm 

[0188] jtgLim mi 20(B)-1 ~120(B)-3 tt, &!g|£J&J^300O3fci£{f 3&301d>£>^i{§£ 
tWt3fc^PHf *§-2gl~2g3£, lR5^Ml00rt(7>3fei^tSll0(B2)O3te^llEfeSll5 
r-ftt&Ztltzftm-^atttl^tLAtJ'L, ^fretim**?— *2kl~2k3£rW£ 

[0189] ^W^o^mtt. El9t^i-m2<D^W^O^(C*5VNT, ftiSfgSllO 
(B2) ^2a£^£i-53fc^ 

~i2o(B)-3 <Dmmz%£m^tcbz?>^frz> 0 im.(Dm^mmm3oob^m^i2o 

(B) <7>MflL *5rfc:3teSfll §5 120(B) O«fi!c*5j;TJ!«|j|itXifi»300d»baHS$n*:3t 
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[oi9o] mtt-mmmmd 

[0191] 42^1OOt#^|fe3£^3OO-l-'30O-3i<3D|BJ<?D3t'12i^f& 

EK'fcJ&ttfcailStfll f^Iiia?), #3£Sfifll20CA)-l ~120(A)-3 T?Sfl| f 
53^^ff-^lgl-lg3^3fe^M^^CS#^-^^LTV^ 0 ^>#ft(0£C 
Tffi;^J®l^li£^l 1 7T^^§£S%^j300-l~300-3^i£{f -T-53fe^&{f 
^•(3feff ■^la)tf>3te3£££gW£-t-5o Ci*UiJ:<9, E22»cjg*-*\fc5ti:, &tfe£JfiJ530 

CI Cl RF 

a) (Dyt^mm2ix^^titi^tm^ih<D^m(i , f ±f as^ti/en 

Cl Cl RF 

PI^£;ft,5„ ^:LT, 3feSfi*l 20(A) (CjoitSfP^lS^f ,f om^fs#li<^ 

IF1 1F2 

[0192] ms<ommm&) 

1SifcO3tS{f5il20CA)-l ~120(A)-3 ^m^7f53t^SH6»C^T,^-r 

[0193] ^r^»^-Cii, «R^100^#M^SJte^300-l~300-3^O^<7)3fe^^S& 
A^Cfc^ifi^eK #>%^SJft^300-l~300-3^^j»^^torao^j|fte^ 
{EgKCi^C/cM^ff ^itMt-J:^, #3fcS«*120(A>-l ~120(A)-3 T^ttf 
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-CttJ^J M'M ##*£S§1 1 8T?#S<SS1 20(A)- 1 ~ 1 20(A)-3 ^ttj^-rsoBafe^jsfe 
Jtfg^ld03t3SLKSrWfiEi-5. CtLdiO, EI22fc:^T«k5fc:, 3t^mi§120(A) © 

IFI IF2 

[0194] (B7<DMMKm) 

1112m, ^mM(Dyt-m^B^MiB^^^<Dm7<DMMBM : t^ 0 ^Mifc 

if §s 1 1 0(A2)£ ID Ctrfc5„ 
[0195] ^^ig^HtflL lR^100t#^l&Sife^300-l~300-3t<7>Rg©3feei^K 
*fcJCCU;fc3tefll3*r*\ ^^^*JftFj300-l~300-3^^^-^^o^(D4TO^{K^ 
EttfcJCCfc&litft ^HftMMteJ:^ #3feg{f3§120(A)-l ~120(A)-3 "CSfS-f - 
53fe»iI^-lgl~lg3^^SM/5^CS^€r^U-CV^ 0 ^tftl^C 

Ttb^JffiyP^^feSl 1 7-e#^Sife^j 300-1 ~ 300-3— a^fs 1-53tiK:5£i£fS" 

Cl Cl RF 

A) ©3te^ft#121-C^ift^fe3t«-§-lh«>3fe!ftflE(f , f ±f a^ti^fr 

Cl Cl RF 

.ZfrZo tU*fli!l»3t^ttSll8-T?#SfllSSl20(A)-l ~120(A)-3 tffl 



g{fS§l20(A) <D3t^StSl21T*^jft$n^:3fefi *lh03fe3fi*(f f f&#)a s f 

CT — C3 

mztvZo ^lt, ^teSfssi 20(A) \z&ftz*mmi&m , f otr^ttofst 

1F1 1F2 

[0196] (&80£Uiftl£ffi) 
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[oi97] *Mmmm^rz^mmioot&mi^mm3oo-i~3oo-3b<Dm<oftfcm& 

E»taS:Cfc««iflr^3ftS^t::j:9 % #jteSfll«i20(B)-i ~i20(B)-3 tfgfllf 

*3fe£Wff^2gl~2g3fc:3fc^MtfS£C3#^£?g£T^5 0 -OtfftfO&CT 
»300*^S6fl|$n53taEWflr#-2gO3t3«(f , f ±f , f ,f ±f b£#) *s 

C2 C2 RF C3 C3 RF 

±^S^Sl20CA)O3fc^»«12l-^j&$n*:3t«#2h©*3a«(f ,f ±f 

C2 C2 R 

f* f C3 ' f c3 ±f RF ^^ ) ^^^^$tv5 0 ^LT, 3fc^ff^l20(B) KL&VZtpM 

nm.irz>zb&X'%z> 0 
[oi98] (m9<Dmmmm) 



*2a&»ft<&3fe£m»i20<B)-l ~120(B)-3 ^m^i-53t^«115{C^T. 
^^S#3tfS^2a03fe^^ffi*{CKS^te*m^©J«I3t^ttiSll7^V> 

*5^3fea^fB^110(B2)i|^ICT**>5 0 
[0199] 2fc**««-ett, UX^^lOO^M^SJfiFjSOO-l-SOO-SirOKO^'jS^ 

WC/c^iS^, ^»«Jfeil300-l~300-3^M^*<bOP B 1Oto^.^ 
EBIJCJCDfcftHftfll f^giia^, #3feS« ^120(B)-1 ~120(B)-3 
5^^W^2gl~2g3(-^;^^^C5^^^L-rV^ 0 rOtf&Kj&C 
■TtU*fW*3fe^tt»117Tf#gfS«120CA)-l ~120(A)-3 (C/±i^^3feji^2a 
^>*^SraSllEf So ittfcJ:*), 026^i"i5^, 3fcS<t3#120(B) 
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CI 

0(B) ^ttS^IBlS&'&f . f ©tSSstft f2i(Dffi^M^Hl^tl, 

II- 1 IFJ 

[0200] mio<DMm^M) 

1 1 0(B2)^ 15] C-Cfc^>„ 

[0201] ^MMMmxi-t. ^^mioot^m^mmm3oo-i-3oo-zt(Dm(D^m^ 
mm^Jt^tcmmw^&mz.x'o, ^i2ocb)-i ~i2o(b)-3 -e^m-r 

ZJC^mm ^2gl~2g3^'(;^^£C5^£^L-CV^ 0 -o#c^a£c 
(M'-^Jcftif -^-2d) (D3t!t^^PMi-^ 0 rtU-J: 1 ^ H126i^-rJ:5^, 

sttii^3ood^{f zthzyt^mm^gcD-yt&ma , f ±f , f , f ±f 

C2 C2 RF C3 C3 Rr 

\ *5J:t^^;^:fa^ 120(B) (D^t^mi2lX^^tititftim €-2h03fe3ft*a , f 
±f ,f , f ±f ^)»miS^o SfelC* HJ/jfW«l3te^tt»117T? 

RF C3 C3 RF 

#S(t Si 20(A)- 1 ~120(A)-3 ^tb^j-t"53tfg-^2a©3tS$5ES:PIISi-S. CtUC 
11126^-r^l^ 3fcS:{ff 31 120(B) ©3te^fe*121^fe£*L;fc3tefll -5§-2h 
<D3fc§£^(f ^)*spjgF$tb5o ^rbT, 3fc|g{f 111 20(B) K*3t*S*|B]JSSaftf 

IF2 

[0202] r^-C\ |g5~fil 10(75^ Jfi^{C*5tt5ffilJ1i?^flg{c:oV^TjSiWi-So 

IFl IF2 



[0203] m2mmftmte,%^\t^<D%:%mfrhmtiisfr^T&mfom iB , f « 

IFl 1F2 
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[0204] m3^M^«,3t-Sff^0^3t^^tU^$^^P^gtfcf f (DM 

IFl ' IF2 

[0205] *^{*,M«J&M^»^ 
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l<F 



ci 

Mb. 



C2 

Mb. 

C3 

Mb. 

i -i i =f ±f 

Cl C2 RF IF1 



f -f =f ±f 

Cl C3 KF IF2 
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IFl IPJ 



IFl IF2 

&&^<h, 

RF 



Cl 



j^2(d:^— *^M^<D3fc{w^(i£,kJimifcf SM20^— ^^h/w3t 



Mi:, 



C3 



RF IFl IF2 
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| [ -f | =1 ±f 

CI C2 RF 1F1 

I f -i | =i ±r 

CI C3 III-* U ; 2 

IFl IF2 

IFl ii - 

IFl IF2 
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IFl |po 



^\^-j-j-r^m2<D^\^b^mx.tz. 
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[9] m Mm.5{zm^(Dyt - PM^s-mis ^tai;^ v >t, 

[io] ff*^6^fam^5t-^sii'a-ii{f^^t-^^T. 

[12] m^m^mm^ft-mMm^-mm^^^^^x, 

[13] m^7^mm^i2(Di^Tn^ztm(Dft-m^m^Mm^^Mz^^x. 
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IFl 1F2 



IFl IF2 

[15] "tt*«7H»jfc:«i2©v^na>K:tett<0^ 
[16] t5l^(c3fe^fs^*3j;TJ?3tS{f^'ll^, 

RF 
CI 

* C3 

CI C2 C3 

RF 7 IFl IF2 
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I f -f | =r ±f 

Cl C2 rf IF] 

I f -f I =r ±f 

Cl C3 RF ira 

[17] iRJ&U^^j^fSSisiV^SffiSSMil*.. 

RF 

w 1 

C3 

C2, C3 RF IFl IF2 

| f -f | =f ±f 

Cl C2 RF IFl 

| f -f | =f ±f 

Cl C3 RF IF2 

IFl IF2 
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